A new biosensor for osteoporosis detection.
Osteoporosis is a disease that is characterized by deterioration of bone tissue and increased risk of fracture as it leads to a decrease in bone mineral density, which is an important public health problem. Today, bone mineral density is measured by radiological techniques. Alternative techniques are needed because of the disadvantages such as excessive radiation intake, the cost of radiological techniques, and the necessity for specialist personnel for the devices. The quantitative determination of biochemical markers that play a role in bone mineralization may be a good alternative for the osteoporosis diagnosis and especially in the follow-up of treatment. In this study, a specific and sensitive immunological biosensor, which quantitatively determines the osteocalcin molecule, has been developed to be used in the early osteoporosis diagnosis and to evaluate the response to the drug treatment. Anti-osteocalcin antibody was immobilized onto gold electrode surface via covalent immobilization method by using 6-mercaptohexanol, 1,4-butanedioldiglycidyl ether, ethanolamine, and glutaraldehyde. Immobilization steps and biosensor characterization were specified by cyclic voltammetry and electrochemical impedance spectroscopy. The detection time and range of Ocn biosensor were determined as 45 min and 10-60 pg µL-1 Ocn concentration, respectively. The Ocn biosensor was successfully applied in artificial serum samples spiked with Ocn.